On the prevalence of uninformative parameters in statistical models applying model 2 selection in applied ecology 3 4 5 Author: Shawn J. Leroux (ORCID ID: 0000-0001-9580-0294) Abstract 14 Research in applied ecology provides scientific evidence to guide conservation policy and 15 management. Applied ecology is becoming increasingly quantitative and model selection via 16 information criteria has become a common statistical modeling approach. Unfortunately, 17 parameters that contain little to no useful information are commonly presented and interpreted as 18 important in applied ecology. I review the concept of an uninformative parameter in model 19 selection using information criteria and perform a literature review to measure the prevalence of 20 uninformative parameters in model selection studies applying Akaike's Information Criterion 21 (AIC) in 2014 in four of the top journals in applied ecology (Biological Conservation, 22 Conservation Biology, Ecological Applications, Journal of Applied Ecology). Twenty-one 23 percent of studies I reviewed applied AIC metrics. Many (31.5 %) of the studies applying AIC 24 metrics in the four applied ecology journals I reviewed had or were very likely to have 25 uninformative parameters in a model set. In addition, more than 40 % of studies reviewed had 26 insufficient information to assess the presence or absence of uninformative parameters in a 27 model set. Given the prevalence of studies likely to have uninformative parameters or with 28 insufficient information to assess parameter status (71.5 %), I surmise that much of the policy 29 recommendations based on applied ecology research may not be supported by the data analysis. I 30 provide warning signals and a decision tree to help reduce the prevalence of uninformative 31 parameters in studies applying model selection with information criteria. The four warning 32 signals and decision tree should assist authors, reviewers, and editors to screen for uninformative 33 parameters in studies applying model selection with information criteria. In the end, careful 34 thinking at every step of the scientific process and greater reporting standards are required to 35 detect uninformative parameters in studies adopting an information criteria approach. 3 36 38 39 Introduction 40 Conservation biology emerged as a crisis discipline in the 1970s in response to evidence of 41 widespread declines in biodiversity [1]. Along with the evolution of new technologies (e.g.
.
233 While only 21 % of articles (n = 181 / 861) in these journals apply AIC, many papers in these 234 journals do not use statistical analyses (e.g. essays).
235 (Table 2) . This statistic goes hand in hand with 249 the fact that these two journals had the lowest percentage of articles with insufficient information 250 to assess uninformative parameters, albeit these percentages were still high (Biological 251 Conservation = 40 %, Journal of Applied Ecology = 33 %). Ecological Applications had no 252 confirmed cases of models with uninformative parameters but it also had the highest percentage 253 of articles with insufficient information to identify uninformative parameters (51 %, Table 2 ).
254 Note that in many cases, there is no possibility for uninformative parameters as a model set may 
262
In 23 to 32 % (grand mean 25 %) of articles across the four journals there was evidence 263 that uninformative parameters were very likely based on the information presented in the article 264 (i.e. warning signals 1-3 were confirmed, Fig 1) . Altogether, nearly 1/3 (31.5 %) of all articles 15 265 considered had or were very likely to have models with an uninformative parameter in the model 266 set (Table 2 , Fig 1) .
Discussion

268
Applied ecologists are increasingly being called on to support evidence-based 269 environmental and natural resource management. The evidence we provide, therefore, must be 
